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MALNUTRITION AND PRESSURE ULCER RISK IN ADULTS IN 
AUSTRALIAN HEALTH CARE FACILITIES 
 
ABSTRACT 
Aims: 
To determine the effect of nutritional status on the presence and severity of 
pressure ulcers in statewide?public healthcare facilities, in Queensland, 
Australia. 
Research Methods: 
A multicentre, cross sectional audit of nutritional status of a convenience 
sample of subjects was carried out as part of a large audit of pressure ulcers in 
Queensland (Australia)a sample of state based public healthcare facilities in 
2002 (Audit 1) and 2003 (Audit 2).  Dietitians in 20 hospitals and six residential 
aged care facilities conducted single day nutritional status audits of 2208 acute 
and 839 aged care subjects using the Subjective Global Assessment. The effect 
of nutritional status on the presence, highest stage and number of pressure 
ulcers was determined by logistic regression in a model controlling for age, 
gender, medical specialty and facility location.  The potential clustering effect of 
facility was accounted for in the model using an analysis of correlated data 
approach. 
Results: 
Malnutrition Subjects with malnutrition had an adjusted odds risk of 2.6 (95% CI 
1.8-3.5, p<0.001) of having a pressure ulcer in acute facilities where data from 
the two audits were pooled, and 1.9 (95% CI 1.3-2.7, p<0.001) and 2.0 (95% CI 
Comment [QSOE1]: Do you want to be 
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1.5-2.7, p<0.001) for Audits 1 and 2 respectively. in residential aged care 
facilities.  There was also increased odds risk of having a pressure ulcer, having 
a higher stage pressure ulcer and a higher number of pressure ulcers with 
increased severity of malnutrition.  
Conclusion: 
Malnutrition was associated with an increasedat least twice the odds risk of 
having a pressure ulcer of at least two times in public healthcare facilities in 
Queensland.  Action must be taken to identify, prevent and treat malnutrition, 
especially in patients at risk of pressure ulcer. 
 
Word count = 245 
 
Key Words: Pressure ulcers, nutritional status, malnutrition, Subjective Global 
Assessment, acute, residential aged care.
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INTRODUCTION 
Malnutrition is reported to be common in hospitals and residential aged care 
facilities (Stratton et al 2003).  A recent large multicentre study conducted in 
Queensland (Australia) public health facilities found the prevalence of 
malnutrition to be in the order of 20-40% in hospitals and 50% in residential 
aged care facilities (Banks et al 2007) which is consistent with many other 
international studies (refs).  Malnutrition is associated with increased 
complications, length of hospital stay and mortality (Correia), and m.  
Malnutrition or associated nutritional factors such as weight loss, poor intake, 
low body mass index (BMI), low body weight, low serum albumin have been 
found be associated with the development of pressure ulcers in a number of 
studies  (Thomas 1996, Allman et al., 1995, Allman et al., 1986, Breslow and 
Bergstrom, 1994, Casimiro et al., 2002, Horn et al., 2004, Ek et al., 1991, 
Langemo et al., 1991, Lindgren et al., 2005, Maklebust and Magnan, 1994, Oot-
Giromini et al., 1989, Schoonhoven et al., 2006).     
 
Pressure ulcers are caused by a local breakdown of soft tissue as a result of 
compression between a bony prominence and an external surface.  Pressure 
ulcers are classified by the depth of tissue damage from Stage I (least) to Stage 
IV (most) (Australian Wound Management Association 2001).  The 
consequences of the development of pressure ulcers include pain and 
discomfort for the patient, and considerable costs associated with treatment and 
increased length of hospital stay of patients (Thomas 2006).  Pressure ulcers 
are considered largely preventable, and the demand for the establishment of 
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appropriate pressure ulcer policy has become important because the incidence 
and prevalence of pressure ulcers increasingly are considered parameters of 
quality of care.     
Conversely, there is a lack of awareness and recognition of the problem of 
malnutrition, which is also largely preventable (ref here) and the association 
between malnutrition and pressure ulcers.  
 
Many countries have standards related to the prevention and treatment of 
pressure ulcers.  In the USA, the Joint Commission for Healthcare 
Organisations (JCAHO) has included the prevention of pressure ulcers as one 
of its National Patient Safety Goals (JCAHO, 2007).  The Australian Council on 
Healthcare Standards (ACHS) has a criterion related to pressure ulcer 
prevention and management (ACHS, 2006).   
There is a need for policies that reduce malnutrition, in addition to pressure 
ulcers. 
 
There remains a lack of awareness and recognition of the problem of 
malnutrition, which is also largely preventable (ref here).  An association 
between malnutrition and pressure ulcers should highlight the need for policies 
that reduce malnutrition, in addition to pressure ulcers.  
 
The purpose of this study was to determine the effect of nutritional status on the 
presence and severity of pressure ulcers in individuals in Queensland 
(Australia) public acute and residential aged care facilities.  
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METHODS 
Multi-centre audits of pressure ulcers were conducted in 2002 (Audit 1) and 
repeated 12 months later (Audit 2), after the implementation of pressure ulcer 
prevention guidelines in a majority of Queensland (Australia) public health 
facilities (98 hospitals and 20 residential aged care facilities).  In a convenience 
sub sample of 20 hospitals and six residential aged care facilities, nutritional 
status among participants was also assessed.   
 
Sample: 
The methods used to recruit the sample are described in detail elsewhere 
(Banks et al 2007). In brief, audits were conducted on a single day for each 
facility, with all available subjects potentially eligible for inclusion. If participants 
were admitted to obstetric, paediatric, mental health specialties of it they were 
same day patients they were excluded. The project was approved by 
Queensland Health as a quality improvement project and as such, no formal 
ethics approval was required, although subjects or their next of kin provided 
informed written consent to be included in both the nutrition and pressure ulcer 
assessments?.    
 
Study Variables: 
Trained audit staff, mostly nurses, collected values for these the following  
variables: audit number/year, facility, age, gender, medical specialty (acute 
only), pressure ulcer (stage and location). Pressure ulcers were assessed using 
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definitions followed by the Australian Wound Management Association 
(Australian Wound Management Association, 2001).  Presence, highest stage 
and number of pressure ulcers were determined from stage and location of 
pressure ulcer data for subjects.  The categories for highest stage of pressure 
ulcer were: none, stage I, stage II and stage III and IV, the latter being 
categorized together due to small numbers.  The numbers of pressure ulcers 
per subject were categorized as: none, one or two, and three or more. . 
Trained dietitians assessed theNutritional status of subjects was assessed in a 
separate data collection exercise by trained dietitians using the Subjective 
Global Assessment (SGA) which categorizes patients as being well nourished, 
moderately malnourished, or severely malnourished (Detsky, 1987). Or The 
remaining data was collected from medical records during the 
assessments?Medical specialties were collected from medical records? and 
were categorized as: medical, surgical, oncology, critical care, rehabilitation and 
aged care. Facility type was determined as acute or residential; and facility 
location determined as:  metropolitan, regional or rural/remote.  Age was 
categorized to: 40 years or less, 41-60 years, 61-80 years, or 81 years or older.  
Detail of rationale for these categorizations has been described previously 
(Banks et al 2007). 
 
Data analyses: 
The effect of nutritional status on the presence of pressure ulcer was 
determined by logistic regression analysis.  Bi-variate analyses were initially 
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undertaken to determine the effect of all individual variables on the presence of 
pressure ulcer (crude odds ratios).   
 
Malnutrition and other relevant independent variables were then entered into a 
level to determine crude odds ratios, and then in a multi-variable model where 
pressure ulcer was the dependent variable, to determine the with other 
independent, potentially confounding variables to ascertain the independent 
effect of nutritional status (adjusted odds ratios).  The independent variables 
included in the model were those found at the bi-variate level to have a 
statistically significant effect on the presence of pressure ulcers, considered 
clinically significant or potentially confounding to the model.    
The effects of nutritional status on highest stage of pressure ulcer present and 
the total number of pressure ulcers were also determined using a similar multi-
variable model, in a multinomial logical regression (as nominal dependent 
variables).   
 
In all analyses acute care and residential aged care facilities were kept separate 
as these facilities are significantly different from one another to require separate 
analysis and interpretation.  The potential clustering effect of facility was 
accounted for in the model using an analysis of correlated data approach with 
SUDAAN statistical package (Version 7.5.2A, 1998, NC, USA).   
 
The differences between the odds risks effects of nutritional status on pressure 
ulcer presencevalence between for Audit 1 and Audit 2 were also determined by 
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logistic regression to establish if there was any change in the effect of nutritional 
status on pressure ulcer from one year to the next with the implementation of 
pressure ulcer prevention guidelines. 
 
. For the multivariable logistic and multinominal regression models it was 
decided that data from Audit 1 and Audit 2 would be pooled, if datasets were 
found to be independent and there was no significant differences found 
between the audits in the effects of nutritional status on pressure ulcer 
presence.   
 
The effects of nutritional status are presented as odds ratios for both three 
levels of nutritional status (well nourished, moderately malnourished or severely 
malnourished) and two levels (well nourished or total malnourished).  
 
 
 
 
 
 
 
RESULTS   
There were 774 and 1434 acute patients, from eight and 16 hospitals acute 
facilities; and 381 and 458 residents from five residential aged care facilities in 
Audit 1 and 2 respectively.   This represents approximately 40% and 80% of the 
Comment [g3]: Needs to be spelt out 
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average daily occupied beds for the acute and residential aged care facilities, 
respectively, that were involved in the audits.  The average age of subjects in 
acute facilities  was: 66.5+ 7.8 years and 65.0+18.8 years, with 48.4% and 
46.2% females in Audit 1 and 2, respectively.   The average age of subjects in 
residential aged care facilities was: 78.9+12.5 years and 78.7+12.4 years, with 
61.2% and 65.5% females in Audit 1 and 2, respectively. 
 
The demographic data has been described previously (Banks et al 2007). In 
brief, the mean age of the sample for the acute facilitypopulation was older by 
approximately eight years than the equivalent Queensland Health acute 
facilitypopulation and there were also fewer acute facilitysubjects from regional 
and rural and remote areas than metropolitan areas. The residential aged care 
subjects were representative of the Queensland population, although there 
were significantly fewer represented from regional areas. The proportion of 
repeated cases between the two audits was 0.03% of for acute facilitysubjects 
and 28.2% of aged care facility residents. There were no differences between 
demographic variables in each audit for residential aged care when the 
duplicate cases were removed. Hence comparison between Audit 1 and Audit 2 
as independent datasets was reasonable for comparative purposes, but. D due 
to the high percentage of dependent cases between audits it was inappropriate 
to consider pooling Audit 1 and Audit 2 data for residential aged care facilities.  
 
Presence of Pressure Ulcer with Malnutrition 
Comment [g5]: Doesn’t this contradict 
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The prevalence of pressure ulcer in the nutritional status sample was 32.0% 
and 31.0% in Audit 1 reducing significantly to 18.5% and 18.0% in Audit 2 in the 
acute and residential aged care facilities respectively. 
 
Table 1 shows the results of the individual effects of the independent variables 
on the presence of pressure ulcer, presented as crude odds ratios, for Audits 1 
and 2 for acute and residential facilities.  Nutritional status was found to have a 
significant effect on the presence of pressure ulcers at the bi-variate level, as 
were several other potentially confounding independent variables.  Based on 
significance or potential for confounding the effects of nutritional status on the 
presence of pressure ulcers, age group.  and facility location and medical 
specialty (in acute) were used in the multivariable model to determine the 
independent effect of nutritional status on the presence of pressure ulcer.   
 
The unadjusted odds ratio of the effect of malnutrition on the presence of 
pressure ulcer in acute facilities appeared to increase between Audit 1 and 
Audit 2 (OR=2.5, 95% CI 2.0-3.2 to OR=3.2, 95% CI 1.9-5.4) .Significant design 
effect was established for the variables of facility location and medical specialty 
in acute facilities, and facility location in residential aged care facilities, 
confirming the use of an analysis of correlated data approach. 
 
The effect of nutritional status on the presence of pressure ulcer, adjusted for 
other independent variables, for acute facilities and residential aged care 
facilities are presented in Table 2.   The unadjusted odds ratio of the effect of 
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malnutrition on the presence of pressure ulcer in acute facilities appeared to 
increase between Audit 1 and Audit 2 (OR=2.5, 95% CI 2.0-3.2 to OR=3.2, 95% 
CI 1.9-5.4) however this change was found to be non significant, so data for 
Audit 1 and 2 for acute facilities for the multivariable model were pooled for 
analysis to increase power. As data from the two audits was unable to be 
pooled for residential aged care facilities, results for both Audit 1 and 2 are 
presented.  
 
The multi-variable model analysis did not significantly change the effect of 
nutritional status on the presence of pressure ulcer, established at the bi-variate 
level.   In all cases, malnutrition was significantly associated with an increased 
odds risk of having a pressure ulcer, with this odds risk increasing with the 
severity of malnutrition.  The overall adjusted odds risk of having a pressure 
ulcer when malnourished in an acute facility was 2.6 (95% CI 1.8-3.5, p<0.001).  
In residential aged care facilities the overall adjusted odds risk of having a 
pressure ulcer when malnourished was 1.9 (95% CI 1.3-2.7, p<0.001) and 2.0 
(95% CI 1.5-2.7, p<0.001) for Audits 1 and 2 respectively, with the same pattern 
of an increasing odds risk with increasing severity of malnutrition. 
Heading Stage of Pressure Ulcer and Malnutrition 
In acute facilities, being malnourished was found to be significantly associated 
with an increased odds risk of having a higher stage of pressure ulcer, with the 
odds risk increasing with severity of malnutrition.  When severely malnourished 
the odds risk of having a Stage I pressure ulcer was 3.8 (95%CI 2.3-6.3, 
p<0,001), further increasing to 7.1 (95% CI 3.6-13.9, p<0.001) of having a 
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Stage III or IV pressure ulcer.   Similarly, in residential aged care facilities, there 
was an increased odds risk of having a higher stage of pressure ulcer when 
malnourished, with the odds risk increasing with severity of malnutrition also 
found, although a clear pattern such as presented for acute facilities was unable 
to be established due to a lack of numbers in either audit.  There was 
insufficient Stage III or IV pressure ulcers to provide adequate power for 
analysis in either audit.   
 
 
HEADING Number of Pressure Ulcers and MalnutritionIn acute facilities, being 
malnourished was found to be significantly associated with an increased odds 
risk of having a higher number of pressure ulcers, with the odds risk increasing 
with severity of malnutrition.  When severely malnourished the odds risk of 
having one or two pressure ulcers was 4.2 (95%CI 3.0-5.9, p<0,001), further 
increasing to 7.9 (95% CI 3.3-18.8, p<0.001) of having three or more pressure 
ulcers.  In residential aged care facilities, the odds risk having a pressure ulcer 
with increasing severity of malnutrition was found as previously demonstrated, 
but an increased risk of having a higher number of pressure ulcers per se could 
not be established due to a lack of numbers. There were insufficient numbers of 
three or more pressure ulcers to provide adequate power for analysis in either 
audit.   
 
DISCUSSION 
Comment [QSOE16]: Put in the result 
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This study found that being malnourished was significantly associated with the 
presence of pressure ulcer in individuals, with an increased odds risk of greater 
than two times in acute facilities and approximately twice in residential aged 
care facilities.  For acute facilities the odds risk dramatically increased with 
severity of malnutrition from approximately two times for moderate malnutrition 
to almost five times for severe malnutrition.  The same pattern of increasing 
odds risk being associated with the severity of malnutrition was apparent in 
residential aged care facilities, but the odds risks were not as high as for the 
acute setting.  
 
This significant association is consistent with the findings of several other 
studies, where malnutrition or other associated factors such as weight loss or 
poor food intake have also been found to be independently associated with 
approximately one and half to twice the odds risk of developing a pressure 
ulcer.  In the acute setting, Makleburst and Magnan (1994) reported an odds 
risk of 1.9 (95% CI 1.4-2.6) for presence of pressure ulcer associated with 
malnutrition in 2189 adults, and Thomas (1996) reported a relative risk of 2.1 
(95% CI 1.1-4.2) for the development of pressure ulcer with malnutrition. .   
Similarly, Allman et al (1995) reported an odds risk of 2.2 (95% CI 1.1-4.5) for 
the development of pressure ulcer (stage II or greater) with recent weight loss in 
286 mobility restricted older persons; and more recently Fisher et al (2004) 
reported an odds risk of 2.3 (95% CI 1.5-3.5) for the presence of pressure ulcer 
in males (from a total cohort of 1992 adults) with a poor intake (<80% estimated 
requirements).  In the aged care setting,  Horn et al (2004) reported an odds Comment [QSOE17]: How many 
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risk of 1.4 (95% CI 1.1-1.9) for development of pressure ulcer with recent weight 
loss.  
 
The current study also demonstrated that in acute facilities, being malnourished 
was associated with an increased risk of having a higher stage and higher 
number of pressure ulcers, with the odds risk further increasing with severity of 
malnutrition. This trend was also found in residential aged care facilities 
although a clear pattern such as found in acute facilities was unable to be 
established due to a lack of numbers in either audit.  
 
There was no significant difference between the independent association 
between nutritional status and pressure ulcers between the two audits, when 
there was a significant reduction in the prevalence of pressure ulcers between 
the two audits for both acute and residential aged care facilities.  These results 
support the strength of the association between nutritional status and pressure 
ulcers being maintained despite various interventions being implemented, 
based on the introduction of guidelines between Audit 1 and 2 to reduce the 
incidence of pressure ulcers.  Such interventions included the increased use of 
appropriate supporting surfaces and dressings for patients at high risk or with 
pressure ulcers, and referral for appropriate nutritional intervention.  Poor 
referral for nutrition assessment and intervention was reported by dietitians 
involved in this study, and hence nutrition interventions were unlikely to have 
been routinely implemented during this period.   
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Some authors have argued that the association of nutritional factors and 
pressure ulcers have often not been adjusted for co-morbidity or other factors 
and may merely indicate that sicker patients are more likely to develop pressure 
ulcers (Thomas, 2006).  In this study, the association between nutritional status 
and pressure ulcers controlled for demographic variables including age group 
and gender, type of facility and medical specialty, but not specifically co-
morbidities.  However, Horn et al. (2004) adjusted for severity of illness in a 
study of factors associated with developing pressure ulcers in the residential 
aged care setting, and found oral eating problems and recent weight loss, 
strong predictors of malnutrition, remained independent factors for developing 
pressure ulcers.   
 
It is highly plausible that malnutrition is associated with the development of 
pressure ulcers.  Poor nutritional intake reduces nutrient availability in the body 
for energy metabolism, maintenance and repair.  In addition, malnutrition is 
frequently accompanied by losses of fat and hence increasing exposure of bony 
prominences, decreases in skin resistance, physical weakness, dehydration, 
decreased mobility and oedema.  One or a combination of these factors 
increases the risk of pressure ulcer formation (Stratton et al., 2003).   
 
Studies investigating the nutritional intake of patients with pressure ulcer have 
found that protein and energy intake, as well as micronutrient intake do not 
meet nutritional requirements (by an estimated 10-30%) (Dambach et al., 2005, 
Raffoul et al., 2006).  Stratton et al. (2005) has shown in a meta-analysis that 
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the incidence of pressure ulcers is significantly reduced by nutritional support 
(high protein, 200-500 Kcal/day) compared to standard care (OR = 0.74, 95% 
CI 0.62-0.88).  An average of 19.25 patients was calculated as the number that 
would need to be treated with nutritional support in order to prevent one 
pressure ulcer (Stratton et al., 2005).   
 
Many countries have adopted or are developing pressure ulcer guidelines 
(Australian Wound Management Association 2001, EPUAP, 2001, NICE 2003, 
RCH & NICE, 2005).  A review of recommendations regarding nutrition in 13 
different sets of pressure ulcer guidelines from a number of countries found all 
guidelines included some nutritional recommendations but they were usually 
only general in nature, and that the importance of nutrition in pressure ulcer 
guidelines is generally not being addressed and this should be improved 
(Schols and de Jager-v d Ende, 2004).  All patients at risk of or with pressure 
ulcers should be screened for nutritional risk and receive appropriate nutritional 
intervention; and seem likely to require nutritional supplementation to ensure 
requirements are met.   
 
The association between malnutrition and pressure ulcers, on a background of 
a high prevalence of malnutrition, demonstrated in previous studies ( ), provides 
evidence to justify the elevation of malnutrition to a safety and quality issue, 
similarly to pressure ulcers; and highlights the importance of the need for policy, 
standards and specific guidelines regarding the identification, prevention and 
treatment of malnutrition in pressure ulcer prevention, and in general.   
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Limitations of the this study include: the  use of a convenience sample which for 
the acute sample was not found to be representative of the Queensland acute 
public population (the average age of the sample was older however age was 
controlled for in the model), and difficulty determining if the residential aged 
care sample was representative; and the bias of the convenience sample 
toward acute facilities where patient acuity is greater, and residential aged care 
facilities where dietitians were available, and hence where attention to 
nutritional care may be greater, and therefore it is difficult to apply these results 
to Australian public hospitals and residential aged care facilities in general;  the 
unavailability of data on subjects who declined or were unavailable for the 
audits, although this was minimized as a limitation by determining the 
representativeness of the sample; the number of clinicians determining 
nutritional status and assessing pressure ulcers were also potential limitations, 
but were minimized through standardized training;  the potential influence of the 
presence of pressure ulcer on the classification of nutritional status was a 
potential limitation however dietitians assessed nutritional status independently 
and were generally unaware of the patient’s pressure ulcer status, although this 
was not a requirement of the study methodology; the inability to adjust the 
results for co-morbidities and so associations between malnutrition and 
pressure ulcers may be reflecting that sicker patients are more likely to be 
malnourished and be at risk of developing pressure ulcer.  However it can be 
argued that if malnutrition and pressure ulcer frequently coexist as 
demonstrated in this study, that both requiring addressing.  
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The strengths of this research include the large numbers assessed from 
multiple facilities, including both acute and residential aged care facilities; 
controlling for demographic potential confounders in the analyses; and the 
standardized validated nutrition assessment and pressure ulcer assessment 
methodology. 
 
CONCLUSION: 
This large scale multicentre study provides evidence that malnutrition is 
associated with an increased odds risk of having a pressure ulcer of at least two 
times in public acute and residential aged care facilities in Queensland, 
Australia.  This study also found an increased odds risk of having a pressure 
ulcer, having a higher stage pressure ulcer and a higher number of pressure 
ulcers with increased severity of malnutrition.  Action must be taken to identify, 
prevent and treat malnutrition, especially in patients at risk of pressure ulcer. 
 
Total words:  3552  3200  (excluding abstract, acknowledgements, references 
and tables) 
  
20
 
ACKNOWLEDGEMENTS 
 
The nutritional status audits were in part funded by the Queensland Health 
Pressure Ulcer Prevention Project.  We thank project team members, and in 
particular Nancy Magazinovich, Project Manager, for including the nutritional 
status component of the audits.   
We acknowledge the many dietitians in Queensland Health who undertook to 
participate in the nutritional status audits and Diana Battistutti PhD 
(Biostatistician, Institute for Health and Biomedical Innovation, Queensland 
University of Technology) for statistical assistance.   
Acknowledgment is also made to the late Associate Professor Carla Patterson 
for her initial assistance with this study.  
 
  
21
 
REFERENCES 
 
 
 
  
22
 
Table 1  Effect of independent variables Bivariate relationships between parameters on on the presence of pressure 
ulcers for Queensland Health facilities  
 Acute Residential 
 Audit 1 Audit 2 Audit 1 Audit 2 
 Crude Odds  
Ratio 
(95% CI) 
P= Wald Chi 
square 
Crude Odds 
Ratio 
(95% CI) 
P= Wald Chi 
square 
Crude Odds  
Ratio 
(95% CI) 
P= Wald Chi 
square 
Crude Odds  
Ratio 
(95% CI) 
P= Wald 
Chi 
square 
Gender 
   Female 
   Male 
 
 
1.0* 
1.0 (0.9-1.2) 
 
 
1.0 
0.00(1) 
P=1.0 
 
1.0* 
1.0 (0.8-1.1)
 
 
0.71 
0.1(1) 
p=0.71 
 
1.0* 
1.0 (0.8-1.2) 
 
 
0.70 
0.1(1) 
p=0.70 
 
1.0* 
0.9 (0.7-1.1) 
 
 
0.38 
0.8(3) 
p=0.38 
Age Groups 
  <40 
  41-60 
  61-80 
  >80 
   
 
0.4 (0.2-0.6) 
0.7 (0.6-0.8) 
1.0* 
2.1 (1.7-2.5) 
 
<0.001 
<0.001 
 
<0.001 
166.0(3) 
p<0.001 
 
0.5 (0.4-0.6) 
0.5 (0.4-0.7) 
1.0* 
1.8 (1.4-2.3)
 
<0.001 
<0.001 
 
<0.001 
122.5(3) 
p<0.001 
 
0.5 (0.4-0.8) 
0.6 (0.3-1.0) 
1.0* 
1.1 (0.9-1.4) 
 
0.002 
0.04 
 
0.41 
17.5(3) 
p<0.001 
 
0.5 (0.2-0.9) 
0.6 (0.3-1.3) 
1.0* 
1.4 (0.9-2.0) 
 
0.03 
0.20 
 
0.12 
34.4(3) 
p<0.001 
Facility location 
   Metropolitan 
   Regional 
   Rural/remote 
 
 
1.0* 
1.2 (0.7-1.9) 
1.1 (0.8-1.6) 
 
 
0.49 
0.58 
0.5(2) 
p=0.78 
 
1.0* 
0.8 (0.5-1.2) 
1.0 (0.7-1.6)
 
 
0.29 
0.79 
3.3(2) 
p=0.19 
 
1.0* 
0.6 (0.4-1.0) 
1.3 (0.9-1.9) 
 
 
0.04 
0.16 
11.0(2) 
p=0.004 
 
1.0* 
0.9 (0.5-1.4) 
1.2 (0.7-1.9) 
 
 
0.49 
0.47 
1.2(3) 
p=0.55 
Specialty 
   Medical 
   Surgical 
   Oncology 
   Critical Care 
   Rehabilitation 
   Aged Care 
 
1.0* 
0.8 (0.6-1.0) 
0.9 (0.5-1.5) 
1.5 (0.7-3.2) 
1.3 (0.9-1.8) 
1.5 (1.0-2.1) 
 
 
0.05 
0.62 
0.30 
0.22 
0.03 
35.5(5) 
p<0.001 
 
1.0* 
0.9 (0.7-1.1) 
1.4 (0.8-2.4) 
2.1 (1.3-3.6) 
1.0 (0.8-1.4) 
1.5 (1.0-2.2)
 
 
0.21 
0.20 
0.004 
0.82 
0.03 
24.4(5) 
p<0.001 
      
Nutritional 
Status 
  Well Nourished 
  Moderately  
    Malnourished 
  Severely  
 
 
1.0* 
 
2.2 (1.7-2.8) 
 
 
 
 
 
<0.001 
 
 
 
 
394.3(2) 
p<0.001 
 
 
 
1.0* 
 
2.8 (1.6-4.6) 
 
 
 
 
 
<0.001 
 
 
 
 
30.5(2) 
p<0.001 
 
 
 
1.0* 
 
1.4 (0.8-2.4) 
 
 
 
 
 
0.27 
 
 
 
 
14.1(2) 
p<0.001 
 
 
 
1.0* 
 
1.8 (1.3-2.4) 
 
 
 
 
 
<0.001
 
 
 
 
49.5(2) 
p<0.001 
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    Malnourished 
 
 Total 
Malnourished 
4.1 (3.3-5.0) 
 
2.5 (2.0-3.2) 
<0.001 
 
<0.001 
 
 
61.3(1) 
p<0.001 
6.3 (3.2-
12.2) 
 
3.2 (1.9-5.4) 
 
<0.001 
 
<0.001 
 
 
20.0(1) 
p<0.001 
3.1 (1.6-6.1) 
 
1.7 (1.0-2.7) 
0.001 
 
0.04 
 
 
4.2(1) 
p=0.04 
1.9 (1.5-2.4) 
 
1.8 (1.4-2.2) 
<0.001
 
<0.001
 
 
28.3(1) 
p<0.001 
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Table 2  Adjusted odds ratio of effect of nutritional status on the presence of pressure ulcer in Queensland public 
facilities 
 
       
Type of Facility Nutritional status No. of subjects 
 
No. with Pressure 
ulcer 
n (%) 
Adjusted OR 
(95% CI) 
p= Wald Chi2 
Acute (Audit 1 and 2 
combined) 
Well Nourished 
Moderately  
    Malnourished 
Severely  
    Malnourished 
 
Total Malnourished 
1488 
 
  590 
 
  130 
   
  720 
2208 
  249 (16.7%) 
 
  197 (33.4%) 
  
   67 (51.5%) 
  
264 (36.7%) 
 
1.0* 
 
2.2 (1.6-3.0) 
 
4.8 (3.2-7.2) 
 
2.6 (1.8-3.5) 
 
 
 
<0.001 
 
<0.001 
 
<0.001 
 
 
33.3 (2)  
P=<0.001 
 
 
14.8 (1) 
P=<0.001 
Residential Audit 1 Well Nourished 
Moderately  
    Malnourished 
Severely  
    Malnourished 
 
Total Malnourished 
  217 
  
 128 
   
   36 
 
  164 
  381 
   57 (26.3%) 
    
  42 (32.8%) 
    
  19 (52.8%) 
   
61 (37.2%) 
 
1.0* 
 
1.7 (1.2-2.2) 
 
2.8 (1.2-6.6) 
 
1.9 (1.3-2.7) 
 
 
<0.001 
 
0.02 
 
<0.001 
 
 
12.2 (2) 
P=0.002 
 
 
13.4 (1) 
P<0.001 
Residential Audit 2 Well Nourished 
Moderately  
    Malnourished 
Severely  
    Malnourished 
 
Total Malnourished 
264 
  
 141 
 
  53 
 
194 
458
39 (14.8%) 
 
  33 (23.4%) 
  
  13 (24.5%) 
   
  46 (23.7%) 
1.0* 
 
2.0 (1.4-2.8) 
 
2.2 (1.5-3.1) 
 
2.0 (1.5-2.7) 
 
 
 
<0.001 
 
<0.001 
 
<0.001 
 
 
28.5 (2) 
P<0.001 
 
 
24.6 (1) 
P<0.001 
Total malnourished = moderate + severely malnourished
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